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(54) RADIO LAN DEVICE 

(57)Abstract: 

PURPOSE: To obtain a radio LAN device which can 
easily be connected to an either radio or wired medium 
and usable even in environment wherein an error occurs 
like a burst by inserting an IC card for a wired LAN into a 
slot of a terminal which has a tail type IC card interface 
and connecting a radio LAN controller thereto by an AUI. 



CONSTITUTION: The IC card 7b of a wired LAN device 
is diverted to the terminal which has the IC card slot and 
a tail part which includes the control part for the radio 
LAN is connected by an AUI connector 9 to constitute 
the radio LAN device. The ROM 14 on the IC card 7b 
stores card attribute information on the kind of this IC 
card 7b, the MAC address of the terminal, etc. The MAC 
address of the terminal stored in the ROM 14 is used as the identifier of a radio MAC. An 
address management part 29 knows the transmission source address of a sent packet 
through a signal line 31 and sets the address in an address memory 28 using an SRAM. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to wireless LAN equipment, and relates to wireless LAN 

equipment especially connectable with an existing cable LAN interface. 

[0002] 

[Description of the Prior Art] Conventionally, terminal built-in wireless LAN equipment inserts an 
exclusive board in the expansion slot of a personal computer, and the wireless LAN using a 2.4GHz 
band which can communicate with the same personal computer only by installing driver software on a 
personal computer is known well. This wireless LAN consists of an about [ 300mmxl00mm ] network 
interface board (exclusive board) with the ISA Bus interface which is the internal bus of PC/AT, and an 
antenna unit of about 100mm around. The wireless module which has the transceiver function of 
Wireless MAC and a radio signal is carried in the exclusive board. For details, it is indicated by the 
Nikkei communication, 1992, 6.1, No. 127, and pp 56-59 (the first conventional technique). 
[0003] Although wireless LAN makes carrying of a personal computer easy and wiring mutual 
[ between terminals ] is made unnecessary, there are many terminals already equipped with the cable 
LAN connection interface, and if the connectability of these terminals and wireless LAN is taken into 
consideration, selection of a connection interface is important, au of this viewpoint to the existing LAN - 
- LAN is connected with a terminal by - eye (AUI: Attachment Unit Interface), the wireless LAN system 
which transposed MAU (MAU:Mediam Attachment Unit) of a cable to MAU of wireless LAN is 
examined, and it is reported to the Institute of Electronics, Information and Communication Engineers 
spring convention **** seminar P35 (the second conventional technique) in 1992. 
[0004] On the other hand, according to the flow of a miniaturization of a personal computer, with cable 
LAN equipment like 10 Base-T, equipment itself is contained to an about [ thickness 5mm ] IC card by 
80mmx50mm, and there are some which can insert and use this for the slot for IC memory cards. As an 
IC card common protocol, there is Jada (JEIDA: Japan Electric Industry Development Association) 
specification of the Japan Electronic Industry Development Association institution. It is shown in IC 
memory card guideline of this association publication for details. Moreover, the outline at the time of 
using an IC card for a LAN adapter is introduced to the computer & network LAN, 1992.9, and pp 84- 
88 (the third conventional technique). 
[0005] 

[Problem(s) to be Solved by the Invention] Generally by existing workstation (WS), it connects with 
Cable LAN using the BEEE802.3 conformity interface which inserted the LAN board in the expansion 
slot in WS, or was already equipped standardly. On the other hand, in a note type personal computer 
(PC), the thing with slot interfaces for add-in boards, such as ISA, is rare, inserts the usually IC-card- 
ized LAN equipment in the slot for IC memory cards, and is connected to LAN. 
[0006] However, also to WS which equipped the EEEE802.3 conformity interface, when there is no 
expansion slot, wireless LAN connection becomes impossible [ the add-in board for wireless LAN is 
needed, and ] in the first conventional example. Compared with the case where it can furthermore 
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respond to it by one kind at both WS and PC since it is necessary to IC-card-ize wireless LAN 
equipment to PC, the price of wireless LAN equipment becomes high. 

[0007] With the second conventional technique, although it can respond to the IEEE802.3 conformity 
interface of Existing WS, there are the following problems. Generally, compared with a cable- 
transmission way, it has an inferior transmission characteristic, and depending on the case, the mutual 
intervention and multi-pass phasing between eels are the cause, for example, it crosses throughout the 
inside of a transmission frame in a wireless environment, and each bit is 0.5. It may mistake by the near 
probability. However, at CSMA/CD used by IEEE802.3, it does not have a resending means based on a 
response check in a MAC layer. In order to solve this problem, with the second conventional technique, 
the powerful error correction algorithm is adopted by the lower layer from MAU. Here, it assigns and 
the parallel transmission of the four different frequency bands is carried out to one channel, and since 
one frequency band is used for error control, frequency utilization effectiveness needs 4 times of the 
former [ module / not an approach effective high not necessarily but / wireless ]. 
[0008] There are a tail mold which contained the lower layer from MAU to the external tail part through 
AUI, and one apparatus which put in all the LAN control sections in the IC card in the IC card of the 
cable LAN based on JEBDA which is the third conventional technique. Since a miniaturization of the 
transceiver which hits MAU of Cable LAN is difficult, a tail mold is common. However, although the 
interface of 64 pins was decided by JEIDA as a terminal side interface, the tail part interface was not 
decided by it. 

[0009] It can connect with any terminal with the slot for a cable LAN interface or IC cards, and the 
object of this invention is to offer available wireless LAN equipment also in the transmission 
environment which an error generates still more burstily. 
[0010] 

[Means for Solving the Problem] In order to guarantee the high transmission quality in the environment 
which an burst error generates, it considers as the structure whose resending is possible in the radio- 
transmission section. 

[001 1] In order to secure compatibility with Cable LAN furthermore, as an interface of wireless LAN 
equipment, JEEDA is used for PC and AUI is used for WS. In order to unify both furthermore, AUI is 
adopted as an IC card and an interface of a tail part. The IC card of cable LAN equipment is diverted to 
the terminal which has IC card slot, the tail part which contained the control section of wireless LAN is 
connected by the AUI connector, and it considers as wireless LAN equipment. The tail part which 
contained the control section of direct wireless LAN will be connected to the terminal which has AUI on 
the other hand. 

[0012] Although AUI was used also with the second conventional technique, in order to take the 
structure which transposes MAU of Cable LAN to MAU of wireless LAN, resending in the wireless 
section was not completed. Once forming a buffer in the wireless side of AUI and carrying out 
termination by MAU of Cable LAN, this problem is solvable if it transmits to a radio-transmission way 
through Wireless MAC. Since the inflow of the data from a terminal to a buffer can be restricted if the 
advice device of Carrier Detect in MAU of the 802.3 cable LAN is used, overflow of a buffer can be 
prevented. 

[0013] In order to resend by wireless LAN, Wireless MAC needs to get to know the MAC Address of 
the terminal connected written to the read-only memory in an IC card, and will have the read-only 
memory corresponding to the content of a read-only memory and one to one in an IC card or read-out / 
write-in memory, a means to get to know a MAC Address, and a means to set up the MAC Address also 
in the external equipment which has AUI. 
[0014] 

[Function] Since the wireless LAN control unit which inserts the IC card for Cables LAN in a slot, and 
serves as external at this is connectable with a terminal with a tail mold IC card interface by AUI 
according to the wireless LAN equipment of this invention, it is easily connectable with any 
communication media of wireless/cable by using selectively a wireless LAN control unit and the tail 
part for conventional 10 Base-T. A wireless LAN control unit is connectable with a terminal with AUI 
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using a direct or easy conversion connector. Furthermore, since any method has Wireless MAC in a 
wireless LAN control device and it can be resent within the wireless section, a terminal can be provided 
with the transmission quality comparable as Cable LAN also in the transmission environment which an 
error generates burstily. 
[0015] 

[Example] Drawing 1 shows an example of the whole configuration of the wireless LAN system by this 
invention. The small portable terminal 1 receives service of a file transfer from the server 4 which is 
used by usually regular location 1-a, inserts IC card 7-b of drawing 2 in a terminal in that case, is 
connected to the coaxial bus mold cable LAN 5 of IEEE802.3 conformity through a hub 6, and is 
connected similarly. An IC card can be similarly used by the type of 7-a. An IC card is a thing based on 
JEIDA specification, 7-a is the one apparatus card which has 10 Base-T interface, and 7-b is the tail 
mold card connected with the tail part 10 by the connector 9 which has the signal specified to AUI. In 
carrying this terminal 1 and using it by location 1-b, a tail part 10 is exchanged to a wireless LAN 
control unit, and it communicates in a wireless LAN environment. According to the transmission right 
given from the base station 2 connected to the cable LAN 5, when accessing a server 4, the direct 
communication of the terminal 1-b is carried out to a terminal 3 through a base station 2. 
[0016] Drawing 3 shows the configuration of the communication link frame used in the 
radiocommuni cation section in the above-mentioned system. 

[0017] This communication link frame consists of the frame regulatory region FC, the request slot field 
RSi (i=l-n), a request response field Ali (i=l-n), a fragmentation slot field FSj (j=l-m), and the 
fragmentation response field ASj (j=l-m) and the demand viewing area RL A base station determines 
the timing of a frame. 

[0018] a frame - regulatory region - FC - further - a preamble ~ (-- PR --) 33 - unique - WORD » 
****** --a frame - a flag - (-- FF -) - 34 - others -- a frame - control information - from ~ 
becoming . A preamble 33 has 40 octet length. This preamble is transmitted by the base station and a 
wireless terminal establishes a bit synchronization during reception. " 10101010 10101010— 10101010" 
is used for the preamble pattern. The frame flag 34 has 4 octet length. A frame flag is transmitted by the 
base station and a wireless terminal establishes frame synchronization and a octet synchronization by 
receiving this flag. "1010101110101011 - 1010101 1" is used for the frame flag pattern. Frame control 
information has 5 octet length, a book - information - a base station - transmitting - having - six - a 
octet - a base station - a MAC Address - four - octets - an IP address - from - becoming - ten - a 
octet - merit -- a base station - an identifier (BSI) - 33 1 - each - one - a octet - merit - a request - a 
cycle - an identifier (RCI) - 332 - a request - a slot - a field - inside - a request — . a slot - the 
number - (-- n --) (RSN) - 333 - a frame - inside - fragmentation - a slot - the number - (-- m -) 
(FSN) — 334 - wireless — a terminal — notifying - a sake - using . 

[0019] A request slot field consists of n request slots. The wireless terminal transmitted by the demand 
viewing area (RI) of a before frame is attached to one message, and transmits one request by the request 
slot of the arbitration of 1 - n. When reservation of a transmission right or a eel is newly joined to a base 
station by this request, the addition of a self-MAC Address in the hold terminal database (location 
registration DB) of a base station is required. 

[0020] Each request slot (RS) consists of request slot information on the preamble (PR) 41 of 40 octet 
length, and the field flag (FIF) 42 of 4 octet length and others of 8 octet length. "10101 100 10101 100 - 
10101 100" is used for the field flag 42. 

[0021] The wireless terminal which publishes a request is request address field (RAD) 43b of six octets, 
and transmits the MAC Address assigned in the end of a local to a base station. Request attribute (RAT) 
43e becomes the 2-bit attribute pattern in which the exception of a transmission-right reservation 
demand / location registration DB addition demand is shown from 6-bit request information. When the 
number of the fragmentation slot reserved at the request concerned to request information when an 
attribute pattern shows the reservation demand of a transmission right shows the demand of a location 
registration DB addition, the identifier (BSI) of the base station which newly requires registration is set 
up. 
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[0022] The transmission error within request slot information is detected by CRC43d of one octet. In 
addition, the address of six octets based on the address system of IEEE802 is used for this MAC 
Address. 

[0023] A request response field becomes the preamble (PR) 41 of 40 octet length, and the field flag 
(FDF) 42 row of 4 octet length from n request slot response indications of 8 octet length respectively. It 
is transmitted by the base station, a request response field is matched with the slot location of 1 in a 
request slot field (A.I. Artificial Intelligence) - n, and the response result of a demand is notified to each 
wireless terminal. 

[0024] A base station is the reception request address (AAD) 451 of six octets, is in the reception 
condition (AST) 452 of one octet about RAD43b of the received request slot, and notifies the reception 
condition which shows the success or failure of a request. There are four conditions of a request success 
(RACK), request failure (RNAK), request refusal (RJUC), and request nothing (NONR) among the 
reception conditions. The transmission error within a request slot response indication is detected by 
CRC43d of one octet. 

[0025] A fragmentation slot field (FS) consists of fragmentation slot regulatory region 460 of 52 octets 
transmitted by the base station, and a fragmentation slot transmitting field 470 of 3 1 1 octets transmitted 
by the equipment specified by the fragmentation slot regulatory region 460. A fragmentation slot field 
exists in [ m ] a frame, and m value is notified to each wireless terminal by FSN334 in frame regulatory 
region. 

[0026] The fragmentation slot regulatory region 460 consists of a fragmentation slot control information 
field of the preamble 41 of 40 octet length, and the field flag 45 of 4 octet length and others of eight 
octets. 

[0027] A base station is the allocation address (ASAD) 48 of six octets, is the fragmentation attribute 
(FGAT) 462 of one octet about the MAC Address of the equipment which gives the transmission right 
of a consecutive fragmentation slot, and notifies the attribute of the fragmentation concerned, such as 
new allocation fragmentation, base station resending fragmentation, and transmitting agency resending 
fragmentation. The transmission error in a fragmentation slot control information field is detected by 
CRC43d of one octet. In addition, ASAD48 serves as the transmitting agency address of fragmentation 
information. 

[0028] The fragmentation slot transmitting field 470 consists of a fragmentation slot transmit 
information field of the preamble 50 of 40 octet length, and the field flag 5 1 of 4 octet length and others 
of 267 octets. 

[0029] The equipment with which the transmission right was given by the fragmentation slot regulatory 
region 460 within a fragmentation slot The MAC Address of the destination station of fragmentation slot 
information with the destination address (DADD) 52 of six octets by the fragmentation information 
length (FELG) 472 of two octets The effective length (8 bits) of the octet unit of the fragmentation 
information 54 on consecutive (FI), the location (for example, a head, medium, last) (2 bits) in the 
original message of the sake at the time of rear SEMBURU, and the sequence number (6 bits) of 
fragmentation are shown. The transmission error of 470 in a fragmentation slot transmit information 
field is detected by CRC55 of four octets. 

[0030] A fragmentation response field (AS) serves as a preamble of 40 octet length from the response 
pattern of the field flag of 4 octet length and affirmation, or negation. It is transmitted by the above- 
mentioned fragmentation slot destination station, and this field is used in order to notify the receiving 
result of the fragmentation slot field where a wireless terminal corresponds to a base station. 
[003 1] A base station performs resending control corresponding to a response, the detail of resending 
control — the Institute of Electronics, Information and Communication Engineers Radio 
communications system seminar data RCS 92-37 "examination of an access-control method suitable for 
wireless LAN" - since it is in agreement with the control shown in the table 4 in reference, and drawing 
12 in this reference, it omits here. 

[0032] The block configuration of the wireless LAN control device 1 1 is indicated to be tail mold IC 
card 7-b for EEEE802.3 to drawing 4 . The connectors 12 of IC card 7-b are 64 pin connectors of an I/O 
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card interface. Bus control 13 controls an I/O card interface. Card attribute information, such as 
classification of this IC card and a MAC Address of a terminal, is stored in ROM 14. The MAC 
controller 15 processes the assembly of an IEEE802.3MAC frame, and transmission and reception and a 
MAC protocol. A packet buffer 16 stores the packet which is transmitted by the MAC controller or was 
received, and is Read/Write. It is controlled by the P -buffer control 17. A sign / decode section 18 
performs the NRZ code / Manchester code conversion of a transmitted and received data based on an 
AUI signal. AUI is DATA IN, DATA OUT, and CONTROL IN. CONTROL OUT It consists of signal 
lines. It is International Standerd ISO 8802-3 for details. ANSI/IEEEStd Since it is shown in 802.3P74, it 
omits here. 

[0033] Usually, although it consists of a total of 15 pins of the two-poles signal of four above-mentioned 
signals, each grand pin for shielding and power-source 2 pin, and the grand pin for shielding, since a 
connector is miniaturized in the AUI connector 9 of this example, the connector of AUI is **** of four 
signals, and DATA and CONTROL. A total of nine pins of the grand ** pin for shielding and, power- 
source 2 pin, and the grand pin for shielding are used. 

[0034] Message processing / generation section 19 is AUI. Reception of an OUT signal and generation 
of IN signal are performed. A transmission buffer 21 stores the waiting packet for transmission to the 
wireless section, and stores the assembly to IEEE802.3 packet, and this assembly finishing packet for 
fixed length data [ finishing / reception ] (fragmentation) from the wireless section in a receive buffer 
22. When the communication link condition of the wireless section is high traffic, a transmission buffer 
21 may overflow. In this case, buffer control 20 inhibits the transfer to the transmission buffer of a 
transmitting packet using CONTROL IN. 

[0035] The timing chart of transfer suppression is shown in drawing 5 . A transmission buffer 21 to 
BUFFER FULL30=High The carrier beam buffer control 22 is reversing CONTROL IN at a 
transmission rate, and notifies signal quality error to a sign / decode section 18. Originally, at 
CSMA/CD, since it is the message generated at the time of collision detection, signal quality error is 
DATAOUT. The upper data transfer is stopped and it is resent after predetermined time. 
[0036] The MAC protocol 23 of drawing 4 performs wireless MAC protocol processing. The wireless 
MAC protocol used by this example is "examination of access-control method suitable for wireless 
LAN" Institute of Electronics, Information and Communication Engineers. Radio communications 
system seminar report RCS Since it is in agreement with the method shown in Chapter 5 of 92-37, it 
omits for details here. Message processing / generation section 19, buffer control 20, and the MAC 
protocol 23 are carrying out software processing using 32-bit general -purpose PUROSSESA. 
[0037] The MAC frame processing 24 performs CRC check in the frame detection which used the frame 
flag, serial/parallel conversion, and fragmentation, transmitted-and-received-data interrupt processing to 
32-bit general -purpose PUROSSESA, and bus control. The strange recovery section 25 performs 
transceiver processing of QPSK. The 1 chip LSI has realized the MAC frame processing 24 and the 
strange recovery section 25. In the RF section 26, the low-speed frequency-hopping modulation 
technique to which a carrier frequency is made to hop in the frame unit which is a kind of a spread 
spectrum modulation technique is adopted, and it transmits and receives with an antenna 27. 
[0038] By Wireless MAC, although resent per fragmentation, in this invention, the MAC Address of the 
terminal stored in ROM 14 at the identifier of Wireless MAC is used. The address Management 
Department 29 has set this MAC Address as the address memory 28 using SRAM by getting to know 
the transmitting agency address of a transmitting packet with a signal line 3 1 . Therefore, since this 
method does not understand a MAC Address if there is no packet transmission from the end of a local, 
the echo demand packet of ICMP (Internet Control Message Protocol) which is a management protocol 
in a TCP/IP environment is transmitted with a signal line 32 at the time of power-source ON so that it 
may mention later by drawing 6 . If the terminal with which TCP/IP is mounted receives an echo 
demand packet, in order to return an echo response packet, the address Management Department 29 can 
know a MAC Address. In addition, in other than a TCP/IP terminal, EPROM (Erasable Programable 
Read OnlyMemory) is used for the address memory 28, and they can input now with a help the MAC 
Address investigated from the terminal side. 
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[0039] The structure of the echo packet for the automatic recognition of a MAC Address is shown in 
drawing 6 . it is the packet of ICMP - the inside of the IP header 60 - it is shown by protocol #[ of 61 ] 
= " 1 " the third word. In the echo packet (echo response packet) by which Type 62 in data is returned to 
"8" from a terminal in the echo packet (echo demand packet) published by the terminal from the address 
Management Department of drawing 4 , it is set as "0." The destination MAC Address in the MAC 
header of a demand echo packet is the multiple address address all whose bits of six octets are 1 . 
Furthermore, destination IP address 64 in the EP header 60 is set as all the bits 1 Host ED (hostid) 
indicates the multiple addresses to be to all the bits 0 that show that Network ID (netid) is the same 
network as a transmitting agency host (it becomes the address Management Department 29 in this 
example). On the other hand, the value of the base station of a eel where the terminal concerned belongs 
is used for a transmitting agency MAC Address and a transmitting agency IP address. Therefore, the 
netid same at the time of system construction in a base station as the only MAC Address and a hold 
terminal The IP address which it has is set up. 

[0040] The communication procedure at the time of the subscription at the time of the power-source ON 
which included the automatic-recognition procedure of a MAC Address in drawing 7 , or a hand off etc. 
is shown. At the time of subscription, the wireless LAN control unit 1 1 of a terminal receives the frame 
65 which a base station 2 generates / transmits, and the MAC Address and IP address which were 
assigned in the base station from the base station identifier field 33 1 in the frame regulatory region FC 
of drawing 3 are got to know. Based on this, the wireless LAN control unit 1 1 transmits the echo 
demand packet 66 shown by drawing 5 to the terminal, and a terminal returns the echo response packet 
67 in response to this. The wireless LAN control unit 1 1 gets to know the MAC Address of a terminal, 
i.e., the MAC Address registered into ROM14 of IC card 7-b, from the transmitting agency MAC 
Address of the echo response packet 67 which received, and the address Management Department 29 
writes this in the address memory 28. Furthermore, the wireless LAN control unit 1 1 is 68 which 
publishes the location registration demand slot which included this address in the request slot field in a 
frame. A base station is 69 which returns the success or failure of registration in a request response field 
to this demand. When it succeeds in registration and there are data which should be transmitted, a 
terminal is publishing a Request-to-Send packet in a consecutive request slot field, and requires 
allocation of a transmission right of 70 from a base station (71). 

[0041] The connection diagram of the wireless LAN control unit 1 1 is shown in drawing 8 . (a) is the 
case where it connects with a note type personal computer using IC card 7-b for IEEE802.3 explained by 
****, and is connected by the connector cable 9 of nine pins. In making 10 Base-T connection of this 
personal computer 74, the wireless LAN control device 1 1 is demounted from the connector cable 9, and 
it connects the tail part for 10 Base-T. On the other hand, (b) is the case where the wireless LAN control 
unit 1 1 is connected to a desktop mold workstation with AUI of 15 pins. In this case, workstation 
connection is made to the wireless LAN control unit 1 1 by 15 pin-connector cable 73 by attaching the 9 
pin-15 pin conversion connector 72. 

[0042] At the 9 pin-15 pin conversion connector 72, they are CONTROL IN/OUT and DATA IN/OUT. 
A two-poles signal is needed. 

[0043] The signal transformation circuit which becomes drawing 9 from the differential amplifier 77 
which generates signal 75-b of a reverse pole from one input signal 75, emitter-follower 78-a, and 78-b 
is shown. The reference sign Vrf76 is fixed to (Vh+Vl)/2. 
[0044] 

[Effect of the Invention] Since the wireless LAN control unit which inserts the IC card for Cables LAN 
in a slot, and serves as external at this is connectable with a terminal with a tail mold IC card interface 
by AUI according to this invention, it is easily connectable with any communication media of 
wireless/cable by using selectively a wireless LAN control unit and the tail part for conventional 10 
Base-T. A wireless LAN control unit is connectable with a terminal with AUI using a direct or easy 
conversion connector. Furthermore, since any method has Wireless MAC in a wireless LAN control 
device and it can be resent within the wireless section, a terminal can be provided with the transmission 
quality comparable as Cable LAN also in the transmission environment which an error generates 
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burstily. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows W ord which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[ Drawing 6] 



m 6 



5 



6 
< 



I 



K 



-J 



m 



I 



II 

I 

o 



~3 



IK 

m 



p 



T3 

•a 

O 

c 



K 



m 



o 
II 



] 

n 



oo 



I 



CM 



[Translation done.] 
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